Cloning and characterization of a novel β-ketoacyl-ACP reductase from Comamonas testosteroni.
Comamonas testosteroni (C. testosteroni) is a gram negative bacterium which can use steroid as a carbon source and degrade steroid with about 20 special enzymes. Most of the enzymes are inducible enzymes. 3-Oxoacyl-ACP reductase (E.C. 1.1.1.100) alternatively known as β-ketoacyl-ACP reductase (BKR) is involved in fatty acid syntheses. DNA sequence comparison showed that BKR belongs to the short-chain alcohol dehydrogenase (SDR) family. Our results showed that BKR is necessary for the degradation of steroid hormones in C. testosteroni. The DNA fragment of the BKR gene was cloned into an expressional plasmid pET-15b. BKR protein was expressed with 6× His-tag on the N-terminus and the enzyme was purified with Ni-column. Antibodies against BKR were prepared and a new BKR quantitative ELISA was created in our laboratory. The purified BKR is a 30.6 kDa protein on SDS-PAGE. C. testosteroni was induced by testosterone, estradiol, estriol and cholesterol. The expression of BKR was detected with an ELISA. The result showed that the BKR expression could be induced by cholesterol and estriol but not by testosterone and estradiol. BKR gene knock-out mutant (M-C.T.) was prepared by homologous integration. High performance liquid chromatography (HPLC) was used to detect steroid hormone degradation in C. testosteroni ATCC11996 and BKR gene knock-out mutant. We proved that the M-C.T. eliminated of testosterone degradation. Degradations of cholesterol and estradiol were also decreased. We conclude that the novel BKR in C. testosteroni plays an important role in steroid degradation. This work provides some new information of SDR and steroid degradation in C. testosteroni.